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METHOD OF APPLICATION OF AMORPHOUS SILICON FILMS AND DEVICE FOR 
REALIZATION OF THIS METHOD 




; Abstract of RU 2188878 (C2) 

process of obtaining amorphous silicon films, SUBSTANCE: proposed method is based on deposition of 
i decomposition products of silane-containing gaseous mixtures of preheated substrate. Decomposition of gas 
! mixture is effected in highfrequency discharge plasma outside deposition chamber followed by forming supersonic 
I jets flowing to vacuum deposition chamber through system of supersonic nozzles mounted in wall of chamber and 
j so position relative to each other that supersonic jets intersect at distance of about 69% of distance between 
substrate and nozzles. Device proposed for realization of this method includes vacuum deposition chamber with 
substrate located inside it, system for delivery of gas mixture and extraction of reaction products as well as unit for 
generation of active plasma from silane-containing gaseous mixture.; Active plasma generation unit is located 
! outside deposition chamber and is connected with this chamber through system of nozzles mounted in wall of 
! deposition chamber which is simultaneously wall of active plasma generation unit. Active plasma generation unit is 
I made In form of electronic unit connected to high- frequency generator containing discharge chamber connected 
| with silane-containing mixture source through pipe union which is simultaneously first electrode; membrane with 
nozzles found In it performs function of second electrode and is simultaneously used as well of discharge chamber 
and deposition chamber. EFFECT: simplified procedure of obtaining films; increased productivity due to possibility of 
j applying films of homogeneous thickness, density and composition over extensive surfaces. 3 cl, 3 dwg 
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(57) 

fl3o6peTeHne othocmtch k TexHO/ionw 
nonyMeHMfl ruieHOK aMopcfcHoro KpewiHMfl. 
npeAno>KeH cnocoo" nonyMeHM* ruieHOK 
aMop0Horo KpeMHun, ocHOBaHHbifi Ha 
ocax<AeHHM npoflyicroB pasnoweHHfl 
cwiaHCOAepxcainefl raaoBofl CMecvi Ha narpeTyto 
noAnoxicy. PasnoxeHkie ra30B0fl cm ecu 
npoMOCOAMT b nna3Me BME-pa3p$iAa BHe 
KaMepbi oca^AeHMfl c nocneAyioiUMM 

CjXDpMMpOBaHHeM M3 npOflyiCTOB pasnoKeHMfl 

cBepx3ByKOBb« crpyfl, MCTeicaioiUMX b 
BaKyyMHyio KaMepy oca>KAeHHfl Mepes cucTeMy 
CBepx3ByicoBbix coneii, ycTaHOBneHHbix b cTeHKe 
KaMepbi m pacnojioweHHbix APyr OTHOcure/ibHO 
Apyra M3 ycnoBM« o6ecneMeHM« nepeceMeHkia 
CBepx3ByKOBboc crpyfi Ha paccTOflHMH oicono 
60% ot paccTOflHMfl Mexw noAnoaocofl n 
connaMM. ycTpoBcTBo Ann nojiyMeHna nneHOK 
aMop4)Horo kdcmhhh coAepaoiT BaicyyMHyK) 
KaMepy oca>KAeHMfl c pacnonoweHHOM* b Hew 
noAno>KKofl, CMcreMy noAami ra30Boii cMecw h 
buthkkm npoAyKTOB peaiqviM, a Taiace 6hok 
reHepai^vivi aKTMBHoft ruia3Mbi 
cHnaHcoAepacaiiievi cm ecu ra3a. Bhok reHepaLi>w 
axTMBHOft nna3Mbi pacnono>KeH bhb KaMepbi 
ocajKAeHMfl m cBR3aH c nefl nepes en ere My 
conen, ycTaHoa/ieHHbix b CTeHKe KaMepbi 
oca>KAeHMfl, HBJiaioineficfl OAHOBpeMeHHO u 
cTeHKOM 6noKa reHepai^Mn aKTMBHoH n/ia3MW. 
npn 3TOM 6/iok reHepai^nvi aKTMSHOft nna3Mbi 
BbinoriHeH b bhab sneKTpc-AHoro 6/ioica, 



noAKniOMeHHoro k reHepaTopy BM, w coAep)KMT 
paspfiAHyio KaMepy, coeAHHeHHyio nepe3 
QjTyuep c mctomhukom cHJiaHCOAepacamefl 
CMecti. lUiyijep OAHOBpeMeHHO nannercn 
nepBUM aJieicrpoAOM, a BTopbiM sneiapoAOM h 
OAHOBpeMeHHO creHKoR pa3pH0HoPi KaMepbi n 
CTeHKoK KaMepu oca)KAeHMfl cnyaoiT MeM6paHa 
c pacnono)KeHHbiMM b Hefi connaMM. B 
pesynbTaTe ynpomaeTCfl TexHononvw nojiyMeHHH 
m noBWUjaeTCfl npoM3BOAHTejibH0CTb npn 

npMMeHeHMM B MaCCOBOM n DOM3BOACT Be 3a CMeT 
B03MO)KHOCTH HaHeceHMfl RTieHKM, OAH0DOAH0& 

no TO/iLHUHe, nnoTHOCTM n cocTaBy, Ha 6ojibUJMe 
nnomaAM. 2c.m 1 3.n.4>-nw, 3 mji. 
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METHOD 



(57) Abstract: 

FIELD: process of obtaining amorphous 
silicon films. SUBSTANCE: proposed method is 
based on deposition of decomposition 
products of silane-containing gaseous 
mixtures of preheated substrate. 
Decomposition of gas mixture is effected in 
highfrequency discharge plasma outside 
deposition chamber followed by forming 
supersonic jets flowing to vacuum deposition 
chamber through system of supersonic nozzles 
mounted in wall of chamber and so position 
relative to each other that supersonic jets 
intersect at distance of about 69% of 
distance between substrate and nozzles. 
Device proposed for realization of this 
method includes vacuum deposition chamber 
with substrate located inside it, system for 
delivery of gas mixture and extraction of 
reaction products as well as unit for 
generation of active plasma from 
silane-containing gaseous mixture. Active 
plasma generation unit is located outside 
deposition chamber and is connected with 
this chamber through system of nozzles 
mounted in wall of deposition chamber which 
is simultaneously wall of active plasma 
generation unit. Active plasma generation 
unit is made in form of electronic unit 
connected to high- frequency generator 



containing discharge chamber connected with 
silane-containing mixture source through 
pipe union which is simultaneously first 
electrode; membrane with nozzles found in it 
performs function of second electrode and is 
simultaneously used as well of discharge 
chamber and deposition chamber. EFFECT: 
simplified procedure of obtaining films; 
increased productivity due to possibility of 
applying films of homogeneous thickness, 
density and composition over extensive 
surfaces. 3 cl, 3 dwg 
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M3o5peTeHne othocmtca k TexHonorwM 
nonyMeHMfl ruiewoK aMop^Horo KpeMHMn m 
MOMer 6biTb ncnonb30BaHo b coBpeMeHHoR 
onTooneKTpoHviKe m MHTerpanbHofl onTMKe Ana 

COSAaHMfl TOHKOnneHOMHbDC COHHeMHblX 

aneMeHToa m TpaH3ncTopHbix Marpvii^ obnbwofl 
ruioinaAM Ann >iowoKpncTanjiMMecKMX 
AMcruieeB. 

H3BecTHw cnocoSu HaHeceHUfl nnenoK 
aiuopcfcHoro KpeMHMfl nyieM pasnoweHun 
KpeMHu^coAepjKaii^ero ra3a m ocatfAeHkin 
npoflyKTOB peaiqMM Ha HarpeTyjo nonnoxocy, b 
KOTopboc Ann pasnoxeHwn rasoBofi cm ecu 
ncnonb3yeTCfl TnejoiAMtf paspnA (cm. 3a«BKM 
FlnOHMM MflK H 01 L 21/205 6044552 B4, 
6091010 B4, 5056648 B4, 5073250 B4, 1-42125, 
6082623 B4, 5068097, MflK H 01 U04, 21/205 
2-27824 B4). Q6u\um HeAOCTaTKOM stmx 
cnocoooB nanneTcn HMSKan cKopocTb 
oca>KAeHHfl m, KpoMe Toro, npoueccu b stmx 
pa3pjmax npMHi^nnnajibHO ruioxo ynpaBJineMU, 
T3K K3K n3M8H6Hne jiioooro BHeiUHero 
napaMeTpa TpeGyeT n3MeHeHMn npaKTMMecKM 
Bcex ocTanbHbK, BU3UBan TeM caMbiM 
M3MeHeHne cocTaBa m sjieKTpoqbMSMHecKMX 
cbohctb nneHOK, nooToiwy Anana30H ycnoBMfi, 
npw KOTopboc mojkho nonyHMTb KaMeCTBeHHUe 
nneHKM, BcerAa oxasbiBaeTca y3KMM. 

H3BecTeH TaioKe cnoco6 ocawAeHMn rineHOK 
aMop4>Horo KpeMHMfl (3anBKa flnoHMM 63-32863, 
MriK 4 C 23 C 16/24), KOTopufi 3aiaiK>MaeTcn b 
tom, mto ra30o6pa3Hbifl MOHockinaH bboaht b 
BaicyyMHyK) KaMepy, npnioiaAbiBaioT 
3/ieKTpnHecKoe none m nHAyunpyioT uieiomufi 
pa3p5iA, b ycnoBHnx KOToporo paanaraior 
pacoMMfi ra3 h oca>KAa»OT nneHicy Ha 
noBepxHocTb noAnowcM. ripoijecc npoBOAMTcn 
npn napi^nanbHOM AaaneHMH MOHockuiana 0,2-1 
mm pt.ct., TeMnepaTypa noAno>KKM 250-4 50 °C. 
CtcopocTb ocajKfteHMn KpeMHHH c o6pa30BaHvieM 
aMop0HO« nneHKM ^20 A/c. npoAyKTbi peaiajHM 
oca>KAaiOTcn He TonbKo Ha noAnoacKy, ho m Ha 
cTeHKM KaMepu, nooconbicy 30Ha paspnoa hmmcm 
He orpaHvmeHa, mto npuBOAMT k neonpaBAaHHO 
BbicoKOMy pacxoAy rasa. 3to w nanneTcn 
ocHOBHbiM HeflocraTKOM AaHHoro cnoco6a. 

Hanconee 6jim3KMM k 3anBfieHHOMy cnoco6y 
nBJineTcn cnoco6 ocawAeHMn nneHOK 
rnAporeHH3MpoBaHHoro KpeMHMn (naTeHT P<1> 
2100477, C 23 C 16/24, 16/50). B abhhom 
cnocooe M3 MCTOMHMxa, c AaaneHneM b neM 
1-200 Top b BaKyyMHyio KaMepy c AaaneHneM 
0,1 -10~ 5 Top Mepe3 3ByKOBoe nnn 
cBe px 3 By ko Boe conno noAaroT 

KpeMHHflcoAep)KainM« ra3 noA AaoneHMeM 
0.1-10' 5 Top. noTOK ra3a noABepraeTcn 
aKTHBauMM nyTeM nponycKaHMn nepea 
3/ieicrpoHHo-nyMKOByK) nna3My, a 

q^opMkipoBaHMe nneHKM ocymecTanneTcn Ha 
noAnowce, pacnonoweHHOfl b noToxe rasa. H3 
onvioaHUfl cnocooa OMeBMAHO, mto ycTpoiicTBO 
Ann ocymecTaneHMfl n3BecTHoro cnocooa 
coAepKViT BaKyyMHyio KaMepy c pacnonoaceHHofi 
b HeA noAorpeaaeMoft noAno>KKofl. Ha bxoao 
BaKyyMHoft KaMepu ycTaHOBneno 3ByxoBoe win 
CBepx3ByKOBoe con/io Ann noA3Mn b KaMepy 
KpeMHMficoAepxatnero rasa. B cocTaBe 
ycTpoRcTBa Ta»Ke MMeera 6noK reHepai^MM 
aneKTpOHHbix nyMKOB Ann aianBaL;nn 
KpeMHnticoAep)Ka libera ra3a, pacnonoweHHufi b 
xaMepe ocaxAennn. noAnoxra pacnonoaceHa Ha 
paccTonHMH 50-1 50 mm ot aneiapoHHoro nynica. 
HeAOCTaTKOM 3Toro cnocooa nBnneTcn 
TexHHMecxan cno)KHOCTb aKcruryaTai^MM 
ycrrpoMCTB reHepatjMM sneiapoHHbix nyMKOB npn 



BbjeoKMx AaaneHunx ra3a w orpaHUMeHHbie 
nnoLuaAn HanbineHMn, o6ycnoBneHHbie 
KOHeMHbiMH paswepaMM conna. KpOMe Toro, 
aneiapoHHO-nyMeBan aKTHBai^nn ra30B 
xapaKTepM3yeTcn HH3KMM yAenbHWM 

5 3HeproBKnaAOM. 

3aAaMefi HacTonu^ero M3o6peTeHMfl 
nanneTcn cosAaHMe cnocooa nonyMeHun nneHOK 
aMop^Horo KpeMHun m ycTpoftcTBa Ann ero 
ocymecTBJieHun, ooecneHUBaJOU^nx ynpomeHne 

10 TexHonomn nonyMeHMn nneHOK aMop4)Horo 
KpeMHun m noBbiiueHne npon3BOAHTenbHocTM 

npM fipHMeHGHUH B MaCCOBOM n DO M 3BO ACTBe 3a 

cMeT BO3M0JKHOCTM HaHeceHun nneHKM, 
OAHopoAHoft no ToniAMHe, nnoTHocTH n cocTasy 
Ha 60/ibUJne nnou;aAM. 

75 YKasaHHufi TexHMMecKvifl pesynbTaT 
AOCTuraeTcn TeM, mto b cnocooe nonyMeHiw 
nneHOK aMopcpHoro KpeMHun, ocHOBaHHOM Ha 
ocaxfleHHn npoflyKTOB pa3/io>KeHnn 
cnnaHOCOAep)Kai4eK rasoBOVi cm ecu Ha 
noAnoKKy, yKa3aHHyio CMecb pa3naraioT b 

20 nna3Me BWCOKOMacTOTHoro eMKocTHoro (BME) 
pa3pnAa BHe KaMepu ocaxcAenvin c 
nocneflyJoinMM qtopMiipoBaHneM H3 npoAyKTOB 
pa3jio>KeHMn CBepx3ByKOBbix crpyfi, McreKaJoiMMX 
b KaMepy oca>KAeHnn, b MacTHOCTM, npoAyKTU 
paanoxeHun cMnaHocoAepjKameK cm ecu 

25 noAa»T b KaMepy ocaxA©HMn Mepe3 CMCTeMy 
CBepx3ByKOBbix conen, npn stom nepeA 
HaManoM oca>KAeHMn KaMepy oca>KAeHMn 
OTKaMHBaioT ao 10" 4 mm pt.ct., a nponecc 
pa3Jio>KeHMn ra30BO^ cMecu ocymecTB/inioT npw 

30 AasneHMM 10" 2 -1 mm pt.ct. m moimhoctm BME'- 
pa3p«Aa 50-100 Bt. 

yKa3aHHbiR TexHMMecKMfl pesynbTaT 
AOCTMraeTcn TaioKe TeM, mto b yorpoflcTBe Ann 
nonyMeHMn nneHOK aMop4»Horo KpeMHkin, 
coAepxcau^eM KaMepy ocaoKAeHkin c 

55 pacnono>KeHHofl b Hei^ noAno>KKoft, cvicTeMy 
noAaMM ra30Bof) cm ecu m bwtwkkvi npoAyKTOB 
peaiqMH, a Taiwce 6noK reHepa^n aKTHBHOft 
nna3MU, 6jiok reHepaL^MM axTMBHoft nna3Mbi 
pacnoiioxen bhb KaMepu oca^qeHkin n cen3aH c 
He« Mepe3 CMCTeMy conen, ycraHoaneHHbix b 

40 cTeHKe KaMepu oca>KAeHnn, nsnnioineSicn 
oAHOBpeMeHHO m CTeHKoft 6noKa reHepauHM 
aKTMBHoW nna3MU. B MacTHocTH, 6noK 
reHepaL^MM axrviBHOR nnaaMu BunonHeH b bmab 
3/ieKTpoAHoro 6noKa, noAKnioMeHHoro k 
reHepaTopy BH, m coAep>KWT pa3pnAHyio KaMepy, 
coeAHHeHHyio Mepe3 lUTyqep c mctomhhkom 
cnnaHOCOAep>KaiAeR CMecM, npuMeM ujTyuep 
OAHOBpeMeHHO cny>KMT nepauM s/ieiapoAOM, a 
BTopuM aneicTpoAOM ki OAHOBpeMeHHO CTeHKoft 
pa3pnAHO^ KaMepu nanneTcn MeM6paHa c 

so pacnono>KeHHUMH b Hefi connaMH. 

0OpMHpOBaHHe CBO6OAHUX CBepXSByKOBUX 
CTpyfl HM3KOW nnOTHOCTM cnocoocTByeT 
3aMOpa>KMBaHMK3 peKOM6MHai4MOHHblX 

npoi^eccoB, TaK ksk no Mepe yAaneHna ot 
ncTOMHMKa b CTpye Guctdo yMenbUiaeTcn 

55 rmoTHOCTb m TeMnepaTypa. OopMnpoBaHne 
nneHKM ocyii^ecTanneTcn Ha noAnoaace, 
pacno/io)KeHHoR Ha paccronHMM 70-100 mm ot 
coana. TeMnepaTypa noAno)KKM 250-300 °C. 
npM 3tom ncnonb3yioT cneAyioiAMe napaMeTpu 

6Q npoqecca: AaaneHMe b pa3pnAHoR KaMepe 
6riOKa reHepai^Hn 3ktmbhom nna3MU nopnAKa 
10 ~ 2 -1 mm pt.ct., pacxoA ra3a OKono 50 
r/c. noABOA BM moiahoctm ocymecTB/ineTcn 
Mepe3 q^MAep AnnHoii 150 mm, A^aMeTp 
pa3pnAHOM KaMepu 20 mm, Annna 35 mm, 
aneKTpoAU BunonHeHu M3 . Hep>icaBeioiAeM 
cTanM. napaMeTpu conna: A^aMeTp 0,75mm, 
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nonyyron pacKpbiBa 0=15°. MaTpmia conen 
Bbi6npaeTc« M3 ycnoBHfl, mto nepeceMeHMe 

BbDCOflflU^HX M3 COne/1 CB©pX3ByK0BbDC CTpyfl 
npOMCXOAMT Ha paCCTOHHMW, paBHOM ~60% OT 

paccTOAHMfl Me>Kfly conna mm m noAno>KKOM\ Ann 
Toro mto6u Ha noAnc»KKy nona^an 
paBHOMepHbifi noTOK rasoBofi cm ecu m 
npoMcxoAWio ocaweHMe nneHKM, oahodoahoB 
no TomnMHe m cocTaBy. ("IneHicy HaHocflT Ha 
CTeicnflHHyio hhm CMTanosyio noAno>KKy. 

npoBe/jeHHufl noncK no ncTOMHMicaM 
naTeHTHoft w ApyroH HayMHo-TexHMMecKoft* 
jimepaTypw noKasan, mto nonyMeHMe nneHOK 
aMopcfcHoro kdsmhha nyreM paanoweHMH 
cwiaHocoAepxau^e^ rasoBofi cm ecu b nna3Me 
BME-pa3pHq3 c nocneAyioiMMM MCTeneHMeM 
nna3Mbi c npoAyicraMM nneHKoo6pa3yiomMx cpea 
b BaKyyMHyio KaMepy Mepe3 cMCTewiy conen, b 

KOTOpbDC CjX>pMHpyJ0TCfl CBODOAHbie 

caepx3ByKOBbie crrpyn, He ncnonb3yeTcn. 

Cnocoo" HaHeceHMfi nneHOK aMopxfcHoro 
KpeMHMfl m ycTDOMCTBO aha ero ocymecTBneHnq 
noflCHflercH MepTeKaMM, r^e Ha qbur. 1 
H3o6paxeH o6lhm& bma ycrpoMCTBa, Ha (Jjmi\ 2 - 
npoc^nnb 6no»ca reHepai^MM aKTMBHOfl nna3Mbi, 
Ha ct>nr. 3 -cucreMa conen. 

YcTaHOBKa Ann HaHeceHnfl nneHKM 
aMopcf)Horo KpeMHHH coAepacHT BaKyyMHyio 
KaMepy ocaweHUfl 1 , b kotodom pacnono>KeHa 
noAnoKKa 3, HarpeBaeMa* oMwnecKMM 
HarpeBaTeneM, c TepMonapofi Ana KOHTponn 
TeMnepaTypw. flna co3AaHMfl pa3p«Aa bo 
ctviaHei^ ookobom" noBepxHoc™ KaMepu 1 
BCTpoeH 6jiok reHepauMM aKTMBHofl nna3Mbi 2. 
BnoK 2 H3onnpoBaH ot cTenoK KaMepbi 1 c 
noMomwo qVroponnacroBoro M3on«Topa 6. 
Mepe3 unyuep 5, KOTopbifl sanfleTCfl nepBbiM 
sneKTpoAOM, nonaeTCfl ra30Baa CMecb b 
pa3pHAny»o KaMepy 9 6noKa 2, ponb BToporo 
3neKTpoAa MipaeT MeM6paHa 7, HaxoAflmaflca b 
KOHTaiae co CTeHKofi KaMepu 1 . B MeM(5paHy 7 
BCTpoeHa MaTpnna conen 8, Mepe3 KOTopue 
HcreKajOT npoAyiabi peaKUMM. PaccTOHHMe 
Me«Ay LjeHTpaMH BbixoAHbtx ceneHHR Aayx 
coceAHMX conen R t - paccTonHne Me>Kfly 
IjeHTDaMH BblXOAHbfX ceMeHMfi, S t - paccTOHHue 
ot nnocKOCTM BbKOAHbix ceneHMM" conen ao 
nepeceneHUfl BbixoAfliUMx M3 conen 
cBepxsByKOBbix cTpyfl, a - yron pacwMpeHMfl 
cTpyn. 

MoiAHOCTb ot reHepaTopa BH"-Kone6aHM& 
noAaeTCfl Mepe3 qbMAep 4 Ha ujTyi^ep 5. 
TeHepaTop BM-Kone6aHMM m KaMepa 1 
3a3eMneHbi o6mnM KOHTaicroM nepe3 LUMHy 
3a3eMneHMfl. B KaMepe 1 MMeeTCfl cHcreMa 
oTKa^KM OTpa6oTaHHbix ra30B. riOAnoKKa 3 
yKpenneHa Ha A^pacaTene, yKpenneHHOM Ha 
LUTaTMBe cTona paocwero o&beMa Ha 
paccTOHHHM 70-100 mm ot conna, TeMnepaTypa 
noAnoxKM 250-300 °C. Tas nocTynaeT H3 
HaTeiQTeniR nepe3 urryi^ep 5. 

Cnocoo" HaHeceHMfl nneHKM aMop4>Horo 
KpeMHUA ocymecTBnaeTCfl cneAyKJi^nM 
06 pa 30 m. noATOToaneHHbie noAnowai, 
HanpHMep cTeioiflHHbie vmki cviTannoBbie, 
noMei^aioT b BaKyyMHyio tcaMepy 1 m 
oTKaHMBatOT KaMepy ao ocTaTOMHoro AasneHna 
10" 4 mm pT. ct. , nocne nero BicnioHaeTcfl 
reHepaTop BM-K0ne6aHM« n nepe3 ujTyuep 5 b 
pa3pnAHyio KaMepy 9, b kotodom MHUL^upyeTca 
BME-paspRA, nocTynaeT KpeMHM^coAep)KainnR 
ras, npH stom pacxoA rasa OKono 50 i7cm, 
AaaneHne 10' 2 -1 mm pt.ct. Mou^HOCTb pa3pflAa 
50-100 Bt. npoAyKTbi pa3no>KeHHfl cbodoaho 
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MCTeKaioT b BaKyyMHyio KaMepy 1 Mepe3 cwcreMy 
conen 8 co CBepx3ByKOBo& cxopocrbio, rf\e 
oca^KAaicTCfl Ha noAnoxKy 3. OopMnpoBaHne 

CBOOOAHbK CBepX3ByKOBblX CTpyfl HH3KO« 

nnoTHocTH, b KOTopbix no Mepe yAaneHMn ot 
MCTOMHUKa 6biCTpo yMeHbwaeTCfl nnoTHOCTb m 
TeMnepaTypa, Heo6xoA^MO Ann 3 a Mopa>Kw b aH ma 
peKOMGMHaunoHHbix npoi^eccoB. 

Ct>OpMMpOBaHMe nOKpblTMfl npOMCXOAUT CO 
CKDpOCTbK) 80-1 00 j /o . 

B 3tom cnoco6e ct^pMnpoBaHUP nneHOK 

HCKn K>M a K3TCA KOHTaKTbi peareHTOB CO CTeHKaMH 

peaiaopa m cooTBeTCTBywiAHe KaHanw 

BTOpUHHbDC peatqklfl, CBR3aHHbOC c 

reTeporeHHbiMM npoi^eccaMn Ha cTeHKax. KpoMe 
Toro, AaHHbift cnoco6 AaeT B03Mo>KHOCTb 
cyu4ecTBeHHo nosbicnTb cKopocTb pocTa 6e3 
yiAepoa An« KanecTBa nneHOK. HepaBHOBecHbifi 
BHE-pa3p«A xapaKTepw3yeTCH bucokmm 
yAenbHbiM 3HeproBicnaAOM, K034>o>iiL^HeHT 
none3Horo ReftcTBm BbicoK 3a cneT 
Kone6aTenbHoro B036y«AeHn« ocHOBHoro 
aneiapoHHoro cocTOAHun MoneKyn 
(B.fl.PycaHOB, A.A.OpnAMaH. <l>M3wca xHMMHecwi 
aKTMBHOM nna3Mbi. - M.: HayKa, 1984). 
HcnonbsosaHne cucTeMbi conen no3Bon«eT 
yBe/iMHHTb anomaAb oca)KAaeMOH noBepxHOCTM. 

npMMep 1. nneHKM aMop4)Horo KpeMHua 
nonyHawT b paoo^eR p6nacTn BaKyyMHoro 
yHnaepcanbHoro nocTa Byn-5M, b KOTopyio 
BCTaaneH 6noK reHepa^n aKTMBHOH rma3Mbi, 
BbtnonHeHHyR Ha ocHOBe nna3MOTpoHa c 
pa3pflAHoH KaMepoM, rAe nponcxoAHT 
pa3no)KeHkie cunaHocoAepKaiAeR ra30Bofl 
cm ecu BME-paapHAOM. (Iotok nnaaMbi c 
npoAyicraMH pa3no>KeHMfl Hepe3 cHcreMy conen 
co cBepx3ByKOBoft CKopocTbio HanpasnfleTcfl Ha 
noAno>KKy, HaxoAwmywcn HanppTMB conen. 
noAnoKKM npeAsapnTenbHO npoMbiBaiiHCb b 
TeneHHe 1-2 mmh b 1-2% pacTBope nnaBUKOBoR 
KucnoTbi c nocneAyiomefl npoMbiBKoR b boao, 
saTeM npuMeHflnacb AononHMTenbHaw onucTica 
aKTMBMDOBaHHbiM ymeM. Rna stoto CTeicno b 
TeneHHe 1-2 mmh npoTMpann nopoiUKOM 
axTMBMpoBaHHoro yrnn. noATOToaneHHbie 
cTeioiflHHhde noAno>KKM noMeiAatoT b BaKyyMHyio 
KaMepy. PaccTo^HMe ot noAnoxocM ao conna 
70-100 mm. noAno)KKa HarpeBaeTCH oMnnecKviM 
HarpeBaTeneM ao 300°C. KaMepy oTKaMMBaioT 
AO 10" 4 mm pt.ct. HacocaMM H-1 60/700, 

BXOAHIHMMM B COCTaB By(1-5M. l/lHMt^MMpyK)T 

mejou^nki pa3p«A Ana ohmctkm KaMepu. no 
OKOHMaHMH npoi^ecca TpaaneHMn peaia^kioHHyio 
KaMepy CHOBa OTKaMMBaioT ao p^snenm 
10 A mm pT. ct. m nepe3 ujTyLjep b pa3p«AHyio 
KaMepy, b kotodoK MHMi^MMpyeTCfl BME-pasp^A, 
bboaht ra30Byfo CMecb cocTaBa 4,8% 
SiH 4+95,2%Ar. flaaneHMe M3MepnioT 
BaKyyMeTpoM I1MT-2. B pa3pflAHoH KaMepe 
nna3MOTDOHa AaBneHMe cocTaanaeT 10* 2 -1 mm 

PT.CT. 

npoAyKTbi pa3no>KeHMfl cbodoaho MCTeraioT 
b BaKyyMHyio KaMepy nepe3 CMCTeMy conen co 
cBepx3ByKOBOfl CKopocTbio, rAe oca>KAaK)TCfl Ha 
noAno)KKy. BpeMfl c|x)pMMpoBaHMfl nneHOK 20 
mmh. ITnomaAb HanbinfleMO« nneHKM 33bmcmt ot 
paccTOHHMfl ao noAno>KKM m napaMeTpoa conna. 

nonyneHHoe noKpbiTwe aHanM3npoBanocb Ha 
AM<J)paKTOMeTpe flPOH-5M. AHanM3 noica3an 

OTCyTCTBMe OTDSOKeHMfl OT 

KpMCTannorpac})MHecKMX nnocKOCTeK. 3to 
cBMAeTenbCTByeT o tom, mto cTpyioypa AaHHbix 
nneHOK HeicpMCTannnHecKafl. Cyu^ecTBOBaHMe 
oAHopoAHoro o>oHa roBOpMT o tom, mto AaHHan 
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CTpyiaypa MMeeT 6jin>KHVift nopflAOK, to ecTb 
HBTWeTCfl aMopcJwoft, Ana tomhoj-o 
onpeflexieHMfl CTpyioypbi nneHKM no cneicrpy 
nornou^eHUfl 6bino Ha^aeHO 3Ha^eHkie oinpUHbi 
3anpeu4eHHo« 30Hbi. flna pemcTpauMM cneicrpa 
nponycKaHM« ncnoxibaoBancn CTaHAapTHbift 
cneKTpocJJOTOMeTp CO-20M c a bto MaT hmbckm 
peryrmpyeMOft wupwHoft menu. HocoMoe 
3HaMeHne ujupuHbi 3anpemeHHoft 30HU E g =l.7 
oB. ComacHO xiMTepaTypHbiM AanHbiM oho 
cooTBercTByeT 3HaMeHwo ujnpnHbi 
3anpeu;eHHOM 30hw aMop<t>Horo KpeMHwa. 

(DopMyna M3o6peTeHM«: 

1. Cnoco6 nojiyMeHUfl nneHOK aMopc})Horo 
KpeMHMfl, ocHOBaHHWM Ha ocawfleHHM npoAyiaoB 
pa3/io)KeHMfl cMiiaHcoflep>KaiMe« ra30Boft CMecvi 
Ha HarpeTyK) noAnoaacy, ouiMMaiomMftcfl TeM, 
mto paano>KeHne rasoBofl cmbcm nponcxoAHT b 
nna3Me BME-paapaqa BHe KaMepu oca>KAeHMfl c 
nocneflyioi^MM cf>opMnpoBaHneM W3 npoAyiaoB 
pa3no)KeHMfl ceepx3ByKOBbix crpyft, MCTeKaK>mnx 
b BaKyyMHyK) KaMepy ocawfleHkin 4epe3 CMCTeMy 
cBepx3ByKOBboc conen, ycTaHOBneHHbix b ctshkb 
KaMepbi m pacnojioweHHbix Apyr oTHOCHTertbHO 
Apyra M3 ycnoBMfl ooecneMeHHR nepeceweHMH 
CBepx3ByKOBbix crpyft Ha paccTOflHun okojio 
60% ot paccTOAHMfl ivie)Kfly noAnoaacoft m 
connaMM. 

2, Cnocoo" nonyMeHMfl nneHOK aMopcJworo 
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KpeMHMH no n. 1 , omHMaiomMftcfl TeM, wto nepeA 
HananoM ocattAeHMfl KaMepy oTKaMUBator ao 
AaaneHMH 10 A mm pT. ct. , a npoi^ecc 
pasjioweHwa ra30Bofl CMecu ocymecTBjmeTCH 
npH flaaneHnn 10" 2 -1 mm pT. ct. m mouhhoctw 
pa3pwfla 50-100 Bt. 

3. YcTpOMCTBO aha nonyMeHMJi nneHOK 
aMopcfHoro KpeMHUP, coAepacainee BaKyyMHyto 
KaMepy ocawAeHMfl c pacnanoweHHoft b Heft 
noAnoKKofl, cvicTeMy noAami ra30Boft cm ecu w 
BbiTjOKKM npoAyiaoB peat^HM, a Ta»Ke 6noK 
reHepaunn aKTMBHoft nna3Mbi m 
cwiaHCOAep>Kaineft cm ecu ra3a, OTfumaiomeecfl 
TeM, wto 6jiok reHepauMM aKTMBHoft n/ia3Mbi 
pacnono)KeH BHe KaMepbi ocawAeHkm n CBnsaH c 
Heft sepe3 cMcreMy conen, ycTaHoaneHHbix b 
CTeHKe KaMepbi oca^eHun, flBnntou^eftcn 
©AHOBpeMeHHO m cTeHKOft 6noica reHepaijnvi 
aKTMBHOft nxiadMbi, npw stom 6jiok reHepatjHM 
aKTHBHOft nxia3Mbi BbinoriHeH b bha© 
3/ieKTpoAHoro 6/ioica, noAKnioMeHHoro k 
reHepaTopy BH, h coAepaorr pa3p«AHyio KaMepy, 
coeAMHeHHyio nepe3 uiTyijep c mctomhmkom 
cwiaHCOAepwaiAeft cm ecu, npwneM unyijep 
oAHOBpeMeHHo flB/meTc* nepBbiM aneiapoAOM, 

a BTOpbIM 3neKTDOA0M H OAHOBpeMeHHO CTeHKOft 

paapaAHoft KaMepbi m CTeHKOft KaMepbi 
ocsoKAenun cny>KMT MeM6paHa c 
pacno/iroKeHHbiMM b Heft connaMH. 



CM 
O 



30 



35 



00 
h- 
00 
00 
00 



ro 

00 
00 
00 

00 



o 

ro 



40 



45 



50 



55 



60 



-5- 



